Genomic analysis of teicoplanin resistance emerging during treatment of vanB vancomycin-resistant Enterococcus faecium infections in solid organ transplant recipients including donor-derived cases.
We noted four cases of apparent in vivo emergence of teicoplanin resistance during failed therapy for initially teicoplanin-susceptible vanB vancomycin-resistant Enterococcus faecium (VREfm) infections in solid organ transplant recipients at our institution over a 12 month period. We investigated if in vivo emergence of resistance had occurred, if transplant-related vancomycin-resistant Enterococcus (VRE) infections had occurred and identified clinical predictors of resistance emergence. Whole genome sequencing was performed on nine VREfm isolates for phylogenetic analysis and to identify determinants of teicoplanin resistance. Clinical treatment details were compared with other patients who received teicoplanin for confirmed vanB VRE infections but did not develop resistance during the same year at our institution. A high-resolution, core genome phylogeny was inferred for nine VREfm isolates and confirmed in vivo development of resistance during failed therapy in four cases. Four different non-synonymous single nucleotide polymorphisms (SNPs) were observed in the vanRS genes of teicoplanin-resistant strains compared with the index teicoplanin-susceptible strains, and these SNPs were predicted to confer teicoplanin resistance. VREfm within a cluster of early transplant-related infections were phylogenetically identical at the core genome level, indicating a common source donor. Focus eradication and absence of prosthetic material were characteristics of those patients treated successfully. Clinicians should be cautious of resistance emerging during teicoplanin therapy for vanB VRE, particularly in immunosuppressed patients or where source control is difficult.